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7 e e . s e 
_ On spinor wave equations containing reflection operators 


By H. A. S. Errxsson 


The spinor formalism as developed in our earlier works (1943, 1953) has 
proved to be very suitable when investigating the various possibilities for con- 
structing wave equations containing reflection operators. In spite of the fact 
that such equations do not fit well in the usual canonical scheme, it may 
nevertheless be of interest to see what physical results they would give. In the 
present preliminary note, we will apply such a wave equation, obtained by 
transformation considerations which will not be described here, to an electron 
in a Coulomb field. 

We have chosen the spinor equation 


dete Mots 28 a | 
(D, —7.D,) Ug + (Dg + Dy) u, — # Py, = 9, 
where the reflection operator P, is defined by 
ea Ur (h4 60a, a,ih4) — Up (Ay, — Uo, Vy, Xq); (r=1, 2) 
and where 


Dy =0,—1U0,=6/0x" —iU,, i= — a= Ct, 2=mc/(h/2z). 


i: 
In our application we have 
U,=U,=U,=0, U,=8/r, 


where f is the fine structure constant. 
For a stationary state we may put 


—ier, 


hog ae a an Ug=e 


where gy, and g, are functions of 2, %, 25 


ete hase 
(0, — 105) Pp + Og +i (e + B/r) Dy — % Pop, =0- 
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New functions y, and y, are defined by the relations 


Yi=Pitt Pra Yo= — 1G + Po» 
where ¢, means the function complex conjugated to 9. 
(8, + 40g) py — 03 po + i(e + B/r) p2—i% Ps P= 0, 
(8, — 18g) Po + O31 + t(e + B/1) py — 1% P,P, =0. 


Separation of the angles can be achieved by putting 


l-— .)/ e+ 
ae ral Ying (7) +t yee Fics tleys 


.p/l-lw-l 
Wo = Boel Yi nti 9 (7) — ysis Vitti): 


+1 
ag a g—(e+8+-x) f=0, 


dr r r 
af ~t—l ia B é 
7 . fA (-+? x) 9-0. 


Since these equations are the same as those occurring in the ordinary Dirac 
theory, they will give the well-known formula for the energy. (It should be 
mentioned that the four-dimensional divergence of the current density vector 
does not vanish but, since it turns out to be an odd function of 2x, its space 
integral vanishes. Therefore, the normalization of the wave function is independ- 
ent of time.) 

The equations above are covariant with respect to restricted (continuous) 
Lorentz transformations. A system of equations covariant also with respect to 
space reflections can be obtained by introducing another pair of equations in 
addition to those treated here. 


SUMMARY 
An example is given of a system of two first order wave equations containing a reflection 
operator. Applied to an electron in a Coulomb field, the ordinary fine structure formula is 


obtained. 
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